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1 

fiia^at;:^ ^ x mimm ^ixi,mi]S.^o^m-^X'3r> ^ 

—9m\,z^m-i>w^^7-'^'m'S:^it)h'm^t . 
i5a^tuiE5tT- ^ m\iz]a.m-i.w$mtf-i9m\zn 
]m-hJ^^-y<nwmfeik\izm-^^^x . msdmL±.i,z 

^iimm^mx't>'^x . 
me^wa^htii:h ^tvf:iii^i:meswL±.izmtt?> 

ffy^ti^tiiz-yx^x^hmmam^t . 

^'Sfo4'*-^>. msM^^mztm-stifzmtasMr- 
^mzTS.m-iwsm±T-:^ i:^i>iS.ia7=-:?mn. 

iiiie3S<ax-^'Sia#gt J: 'yx^i^Wzm$mtr 
—^^z^f(^t^^^<^'-y<^^<7yB^(,zm^^'^x^ mSi 
mi^<.zm^^fitzj^9-y^ym^^w^-rh^^n. 
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2 

( is«JS4 1 if ^« 3 tiesgojgifsisiigcfcv^ 
mm-mzii'^xsm%^ixrzms3t^-rf< smm. 

[0001] 

[0002] 

ti>mM'&^m.t\.x. mm^yy*-:^)\^'m. 
zffmMmvii. mi otc^u— rK»^cov%TiJi 
^jLTiy h 6 0 1 . m&tm:^-'/ y- e o*^^otii:>]{=i5 

IEi!»a56 2 1 £ fili.Tl«fi!tSfL-C>^.& . 

[0003] v-ifaj^igse 3*»<^aj:>33ti^u— f3t 
Tatiiat^ci/— ifTtii, ^^"feax'^^tL 

[ 0 0 0 4 ] S« 6 9 ±tCig«? tLT V -yojg 

5a?rffiB[6 9Ji-C^$-y:S. CKOfc^, S«[69± 
£0/N-:?-ya®fcJll^6 5 aA^-rtt^ i: , X 'J -/ h«6 
40 7cDXU-/b6 7aOia^T-U— r3t«im3tSiX^<^ 

-rs. -e^T'. SISCae U±, IEi!»a56 2»c:J:o-CS^ 

h6 0^tsit:^i6i (2:^1*1) g 

J:at=*Jl»-rS. C:«7)i:^<^^^JL-~/h6 0<7>^11 

fi^<7mm^^m>i>:itx\ mLe9Hzm^^fifz 
/■<9-ycom^^^ib^zti)<X't^. i.rz. JSetM^ 
- y h 6 0 5:7R^:^iin ( x:^i6ii/^(iY:frrSj ) 
■frscifct:-. j-<^->(n^i>^ibi>zttfiX'^i>. Lt: 

50 *<oT. S«6 9J:J::*iUTa8a^:xri»/h6 0i&»i!) 



(3) 
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[0005J 

U—fmsm^j:}i(OXolz. mitXKmLfz]^—^^ 
<r>^^tmj3-^<.z^j:i> J: 3 , S« t S 1 <m^\y >X 

X\'^tz. 

[00061 5fi^. ^Wc^xysitcJgfilt^tT. 

^cyN-^-— vjd. ±j&Lfdm±(niT^9z^znL.x. nmt. 
^■Thh. w^<r>n^-yx-±.th^^^^^wm. 

[00 0 71 ^fz. ^SJ^^^giaM (SEM) ^?>^ 
Jgh>:^«;WISJ3tM (STM) ^rii'oa^S^Stci-oT. 

Jtr Q -feX^^t>V^T^laIHl^T ^i:>i^l.al!^«B^S•C 
^> 0 . S E i: iO^Mti^^^tc^iST'fc -& i: h t ic: . 

^<r>mM^m^mmkhVdfi}-^tci:><ni^j:cr>x\ wm. 

ti. S EMtct>v^-r»±, • ja^iR^ri^rv^ 

[00081 *ffeBHii. :i<r)i. ottm'^\izm^x*£^tL 
fzi>(r>X'h'>x . im!ma^j:^x\ m&^j:f-^9-y 

SS:S«f i i: 2r BWfc-r 5 . 
[00091 

-y(rmm:m^-thwm'smxih->x. %mi^h 

i: ?:8ijieaS3b!^B!il£>'-«^'- v5:eHM& i. o {cffl^Wtc 



-><r>-i:ixWz-o\,^X^i^i'i&mb. mrfd^coSSg 

^'miz^m-i>m$m:T-^'mznm-ri>^-^:^-yff) 

10 [0010] sSSm 2 tzf ii*EOf|Bfl{±. S«[±t3jg^S 
iiX:M-:?->'<7)jett?ra^-5.?^«a«SlgT'ft^r. 
K>r«<oa^3eS:ai:'J-ri.3tigt. fiie5tigb&>f>iB:»)$tL 

^mzx-ixm^^titim^m^mssi^x'^jitth 

i,S!x?:miii-f^s±m,^f5:b. mm^^mzx-> 

:5'->i&fli^!]-& i a izmm^zif^m^ith^wb^&b . 
msm^^izx?>^W)tz^^xmssixit9itii^m'm 
2a mkiii^tii>msSSc/t<om^X'i>^mitiis^7'-:^m 

n:hm£Bi±<Dmtx-himmi±T-i^mi:. mL<^ 

mm^&b. mwm!36sm^mx'm!^i^ixf::m. 
crmsstT-mco'pih-h. mBds.^^mzm.m^it 
rztktt^m:^-:S'm^Zl&m■?>mms=/tT-:p^^lbi> 

30 'mxm.-th^^WLb'^^i.h^Lb^m'm.b-fhKy 

[00111 wm3 ^^<nwmi. mm 2 tiesi 
(mm^m.tzii\,^x . mwtmb^t>mmtii^m 
x'(7)m(m'pizm^i:fs^hmi^^i:mii>i> 
(r>x'hh. 

[00121 izt?ssi<7Mmii. mrnmsizma 
<r>mM&^mzii\.^x. tmss^ma^^ii. mm 

itkta-thbbhiz. mimit^mzx-oxsm^^fi 
40 fzm^izm-^K smmst^mm-r^ h<ox'hh. 

[00131 

[f^ffll m^HzS£Mff)^m(^miid:.tDb^*}X'3> 

h. 3tis*-4.ai:>]$tL^a^»±, a«LjLJ=m3t$ix 

9-y<mWizm^i>, WSLkizi&&^fitzf^^-y 
^«W2.J; ft-;K§ii/v:a^3KtaKi: ^Wm^z 

50 ^isatit>ixfzm^'nm!i^s3tf-9i^'\'ti-h. ^asffi 



5 

[0014] ii*«2{cE^o^BB{cj:n{f. %m-t^ 

[0015] fi*JS3tcE®c7)l6BBtcJ:ntf . 

[00161 ts^A<zwm<r^R\,ziiti\i^ S3i£«ai 

[00171 

=yxmL'^^B^*xif(rmWi\ 0 0±fc:?g«Sitfv:8l 

1 1 . jte^i^ y h 1 &*J«rr-5.©ll>l^i::^ y h 2 1 

[00181 Dte^^^ -7 h 1 Br^<7)a^T'ft2. 
U-if3t5:it!:^-rS^-1fai:'3^l l5:^i;cTV^S. ^ 

<?)i/-ifai*s»i Hi. ^%mizii^ii>%Wim^-t 
h. c:<^u-ifaj:;)Si it«r6iL-rs«$ii>iSBHB 

5t«i 2a{j. u-ifai:?3S5i \±-c>^:h^txfzv-^ 

[00 19Wn-757-13»4. mimM12ai: 
9t1-|.. >'N-7S7-l 3X'^$tvr^U—^mi. « 

B8fc:*5fts«3t*atffls-rs. «!B5uyxi4{4. 

1 4 a*<SS 1 O 0 ±fc3ltS i d taii^ftT V ^ 
X. ^<0«itlsWyXl4tzAStLrv:^— f3ti£:5«il0 
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6 

0±O3*„* 1 4 a{C^7fe-ri>. ^fo, S«l 0 Oti. 0 

[ 0 0 2 0 ] a« 1 0 0±OM^ 1 4 atcmjt^fUtP 

-if3feJ4. 1 4 aftiS(7)SS 1 0 OlX'WMt 

h.msLlO OlX'^m-h ^-if3t<±, MjS. \ 4 aft 

0 o±;c?gfi£Sfi/^>'N-^'->^7)jgtt(c«i: 
•c. s« 1 0 0 J: 0 t,±:^r<^?gra'\<05tg&&J{f <5>^< . 
0^0. >'^•:5'->-^7>?g^)t^c^;tTSaarto«■:^rIfiI'^^^ 

10 [002 1 1 itifisUyXl4»4. SSI 00±T'SStL 
ilTt^l 2 bTWPM?tSnT. ffi*«taja51 5TS 

5e$iti>. ge5t«saja5i 5{±. mt\iy^y^izm^^ 

ttfcimM(')^t3m=f-i:^LX^^^tiX\>^h. ^tlty 
<r>^&^ymirli\y—fm^^^^ti><7>X\ 53t*^ 

x-^ i: L-CSJW;^:3. - .y h 2ffl{ciKm$iiS . ^:±>, 
20 ^Hi5t«l 2ai:|g2{i7t«l 2bfc{±. *^B)|{ctj 

[00221 $iJffll^JL- -7 h 2J4. SiJ«j^J.::i >/ h 2 i& 

U21t. CPU21t:J: ■:>XMmiM^titimiSSi=lt 
x-^Sram-S^^: y 2 2 fc . *a«it^^J§^^ 
tFHi-lf V>>X 2 3 1 . S« 1 0 0±lzm^^tU-z^^i^- 
>'ffW^mi:m^i>=i:—^2At^ CPU2lo>Jg^ 
tc^tTife^JL::^-^ h 1 S-JbTte&tMrrs 3!ttig 

m^2.3h^mx.xm^^ixX\.^^. =3rtJ. CPU 2 1 

#StJ J;l^5l^#St:fflS t 'J 2 2J±*ffeB8(ctj 

[00231 mT. Um^:i^v h 2 1 ioTJ^ttS^ 
SISik*-CtT^:*)*T.4«yi£^0 2 ^7 n-^^r- h 

ViTyy^ ILWxiLX-. m^lOO \iZf}\^<^mm:J-^^ 

[0 0 241 X5"-/TS1 (^MMM^^) 
J^aS^S*^j^$il^t. CPU2U±. S4 
( a ) JCn^-r J: d ^:l3Jfflgffi4 0 Sr^:-^' 2 4 t^SrT 

s fc 1 1 Tt^jL- V h 1 ^linmstc-r^. . ujiffl 

S®4 0{c;{±. >r'<U-:?0^a-rS5JUl?:CPU2 1 

3 y^4 1 fc. J^^fir^4 2i:. «^ilJif^4 
3 t^^^^fiTv?). ?t>(i, M8®M4 0{2{±. rg- 
50 ^4 1~4 3 2rJi^-r2.^CiO<^)V'> V>U5*4^ 



(5) 

7 

3<^S6^(c3i«)L-rS®±i#Srr^i:i:t>tC, 

[00 2 51 XT--/rs2 (mm^) 

^\t^ tn^S[B4 0$rS^L^A^'^>7'>:^X/-y;l'5Sr 
^:^-ti:T, ^A''J7'W'->'3>'^&'^4 1 10 
=3f-v'jyw— v'3>if&^4 l*<*g^$ttSl:, CPU2 

[0026] ^^V-i$>\i. S« 1 0 0 i.zB^i1xi,J^ 

SM4 0<7ytT;Ht^^'^4 2Srtg^-& (S4 ( a ) 
#55) - CPU2 1{i, ^x;Hft^A^4 2A^^g^$i^ 20 

04 (b) tC5rr^:x;l'^S®4 5?:*-i'2 
4{C^^^.5.. 

[ 0 0 2 7 J * xyl'^eaD4 5 1 ~ n 

-yff>mmmm^-ti>%>ffrQhh. 04 (b) <o^: 

V^?.*^. -7'>X*-V7l'5{CJ:-:>TX:?D-;WN— 4 6 

«ov^-rtt*^^xvl'**x^H£^Sffi4 5K::^$-li:S 

[ 0 0 2 8 3 gilt tf. ^x-'l'^®iS4 5 tr^S fr^ 
^x/H 14. WSLIO 0±.\Zim^ixft^^9-:^1fi. ft 
St. ^$hc7)©||i&l^Biiii)i^T*)i.C:i:2r*-rt. 

mm<7>mm3mx'f>hzbi:^i>cox'S>i>. $^>tc:. 

i>4. c:oxx"/rs2T'»4. s«ioo±{cjg«$ix 
[oo29is«ioo izmufefji^ a izj^cfSimm 

mo^^^^->im^^tlX\''^ht1^^iXh^. 

h. =^r/i'3i}^1l^^tli>t. CPU 2 ItiUl/^D^IB 

[0 0 3 0] :^X"/rS3 (ffi3ltr-^'i&aS) 50 
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s 

CPU 2 Hi. m&mis^^A-it-Wr^^ixhh. 
^jL- v h 1 \.zm%^^^Wv^htt\,\,z. |g®S62 

Y Hi. SSi 0 0±{CU— ^f^tSr^Tt^-ti-T. -f-ooS 
Si 0 0-eSltt-C±t^:iS^$:. iEiteiai^l 5T-^ 

aj-rs. ^iot#. igiigs2 5icj:or3t^m-3.-xh 
1 {i. n%(n^sm:W%<rMx^'mth . c p u 2 1 

ti. E±^iii^l5X'^tii^tii.Wt^^tiiE^-T-:y 

t Lx . m^^r t: {c^ * 'J 2 2 meirr ^ . 

[00311 £F|x(i. 05 liip^ J; ^ ^?BJg<7)BiffiJ^ 
co>'N-:?->'*m«10 0±(=m$fLTl^-&J^. U- 

mt t i>i,zm^<7)^x'ibh. 33S{agx 1 A^-^ase 
-gxn<7)iiai&:^iH-^. =2ct>. aasfigxifi. mm 

^r*5. Clcoaj^flLSX Hi. Wi.{fS«l 0 

SRI OOcoiig 

[00321 CPU2 Hi. J»jSl4a*fa^fi[axi 

PB-cuj^m-rs. -et^*. a^agxi. X2. ■ • 

• . Xn-l. Xntc:tJftS<7)^aJBil3tr-:? (JUT. « 
l?[c^e!aigil3tr-:?'^f*:5:*t^^tJi. i"^ajffi 

itSBisti:. JIIUSl4a<7«6S-c*t^»S!3tfc^-&-tf 

t<OX'h^. 

[00331 ^m^&.mxi^XnX'^^mtii^ita 
^14 at-Rlt^itJt l^-- tf5t^7)MJi■ 14a ^if't^t L 

T. s^t^(o^:^\^<7mm'!&^i. ij\P\<r>§m.ttx 

jpLfcftMlfifeO. «lAl4a^l^i:i-&«g^r« 
$iiTV^?,. JUT. p{^'J2 2(CJRm$*T.S^aJie3tT 

A\ SMfiBiaJSJl 5<^±irc«i.^*lS^:^^B^. «i 

[00341 meiz7f:^tifzmx.i£&&mMx i t'<7)«s 

ajSitT^-^' tc2-:r< Se3KittiS6 0 fi. {Jtar^njBSr t 
TV%-5,. dWi. 3i,*.l 4 a*%^a«l 0 OitCfflCi 

a/^. ai^asxstijii/^i 4 ain^/^^-yizism-h 

&m.x-s>i> . :ier>m&&m.x 3 tzni^^mA 1 4 attie 

T'RWLT^ti.SS3tffil«6 1 (06#B§) »i. a«l 
0 0±izm^^txJ:^^<:?-><^m^t . 1 4 aiOfit 

a^{siSX3~Xn-ltC*J{t&ffi3t4&at. Plate. 



(6) 

9 

T'ti. MA 1 4 a A«m^r«.¥ap±tc^ LTV^S<^)•C^ 

[0035J ;'.TyrS4 (>'N'^'->'Jgtt5:5S^) 

1 -T 3 ^#BgL:5rA^''oiftBBi-?> . 
[00 3 61 XT-/ TTl imUiS^—^m^^) 
CPU2Hi. y^TyrS2X'm^^tlfziT)\^3i:'^ 10 

fc. mmc^i^ti. Mtii. (itiw. ai$h. 

t) = (0. 01 ~0. 50. 0. 01 ~0. 50. 9 

o~i 80) Sr-e^t-ftt^-i.^. zjxizXr>x. nwM 

5:0. 0 1 Atmf yf-T-O. 01—0. 50jumiT3E 
^tS-fr, ai$h$:0. Ol/zmty^-CO. 0 1—0. 
5 0jLtmiT«S-fr. ftStSrl* t:-y^T'9 0~l 
80* i-C3«tS-*«»^fcfcJ:0> ^w. ai$h±>J;[f 

[0037)^*WW4. i-r. CPU21{i:. (te 
^^h. ^|)St) = (0. 01. 0. 01, 90) 

x'n^^fti>mmTm(o=tr)\^3 im>?>. c p u 2 1 

li. c:<7)=Ex;P30^-«:?-:^*Wl 0 ^±izm^^ti 

X\>^i>tm^Lfzm^iz. Xx-/7-S3hRai7)^-if 
1 4 a ^ . iMtrzm^Rmx 1 ~X n ICJ^^S 

-r S^SSffl^iaaY 1 ~Y n X'iS^iZ.^Wl^'th . C 

i^M^ 1 4 a<^sucff-5T . *^^ega«fiSlY 1 ~y 30 

WC^i^S. WT. ^^a«CiffiYl~YnT=S-^« 

IfeBZSfeT— fci^l^. Zffi^ffl^SX'^iib^titilS. 
l»<^iftSJ3feT-i'«^>^S:SlfeS3tT-^'lPf Rsl t v% 

[00381 flESa^aSY 1 ~Y n7:'«!ai$ixS«-S 
^S3tT-:?J4. m:^ixJ-zU-iF^, Sffil 0 0±{c 40 

[0 0 3 91 (Rlc, CPU2 1l±, (igw. S$h.^^ 
Jgt) = (0. 0 2. 0. 0 1, 90) -Ci^^^^t^Bi 

if>i>. mm^zLx. (isw. s$h. ]^st) = (0. 

03. 0.01.90). (0. 04. 0. 01. 9 

0). ■ - - . (0. 50, 0. 50. 180) T'^-^ 
1tS$tT.5ffiiffiJ^tt<?)^T/l'3S:-eix-t'ix*'W^T. 5C 
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1 0 

t;U 3 l.zmtfzfm^S.it'T-S'mRsS- Rsni: ^ti^'il 
Stbi,. Xt /TT 1 X-^ibhtifzm&W^tr-^UR 
si— Rsn$:ia7{Cn^-f . 

[004 0) ;'.T-/r'r2 (q!ISf5£jt-f-5'^?:1$S) 

snt. X-f y7'S3T'^ar>'c>iTJt«iaiie3t-f-^'«fRr 
t^OMHSSr-eix-eiaJtajL. ^tUiestr-r^PRr t 

[0 04 1 1 ft(*Wlcti. i-r. a^GL^X 1 

n ictsftsefasffiDtT-:? t . vsMms&m.y 2-Y n 

3tx— ^'SPRsl~Rsnfc:o^,^Tt>^7=5ro . 

[00421CPU21ti. «-SlfiBa5tT-^'PRsl~ 

^iSbtx-^'SfRsi^i^S-r^* (S7#BB) . ^rfc, fif 

tt5H3tT-:?SfRr cOfflSfiLtKX 1 *<. miS±f—^ 
mmtSm^&My 1 (c5^LT^i^Tl^^^W4. ^ 
^^]ES&\z-mbi, ^ t ^rV ^J©^<J> 5 . 
^W±. «^iU^il3tT-:5'PR^ <^«-«aSiE3tT-^<^ 
saaxi-xn^jgav-^hS-^T. ::<0v7h2* 
Jt^ltliSiiK-r-^'SfRr t. S^ffistr-^' Rsl— Rsn 

ie3tT-^'SRsi?:^«>S. 
[00431 XT-/rT3 (KSJ^iOSS^SI^) 
CPU2 1{i. ®feffi3tT-:S'ffRsi{c«-:J<BtWft 
cOtT^l'3«O^S (*iw, S$h. ^^]gt) = (wi. 
hi, t i) SrJtai^S. $A>fc:. CPU2 1(±. mi 

TS3tf-9mKs\t. ^ajffiatr-^'SRr tfTj^na 

IClBtT. (ISw. «§h. ftjgt) = (wi . h i, 
t i ) J:. gii&ge3tx-^'PRsi+U::S-:?<BfffiJgtt<^ 
tT/i'3«^ll« (law. ^$h. ^^gt) = (wi+i. 
h i+1. t i+1) . iJtJi. aifeffiatr-^'SfRsi-lk: 
S-:J<Biffije«<?)tx;P30lgm (i|Bw. S?h. ftJK 
t ) = (w i-l. h i-K t i-1) <f>^^X-WSti. 
CLOiW^^injtzWm (isw. S$ h. :ftSt ) = (w 
1 . h I . t 1 ) ^. *T/l^3<7)l|^tLTS*IWt^l5 

[0044 ] Xx-/rS5 (51)gB4/c5:^) 
C P U 2 Il±. S8C^r:-rS9^m®iii8 0 5: t-^' 2 
A\zm^h. z.(r>m^!S^WSiQO\z\x, ^:-r;l' 

3<0??3R(<§w. ^Sh. ^IJgt) - (wI. hi. t 

I ) \zX'>x^,%^fLi>mm^t. ^"^^oMw I , 

I h 1 . t I i:*<•ti^-€•'i^^1^^i^•5>. ^'^\^-9\,t, m 



1 1 

^mw® 8 0 S: m^-ti> zbx\ mi^i 0 0 izm&$ 

[004 5) XT- vTSb mj?) 
±3*L/c;?.7" xrS2-S6S:^0igtfi='5ro. ffitO/N- 
r r; 0 4 6 ] ±aL:tSfSt J:fitf . S« l 0 0±X'^ 

[00 4 71 <^2|ISfeffi|><X(c. 09i&fflV%TI^2|| 

mk^mi. 1 mmr)mm^m.ff>m 2 

[004 81 li?tb*-AXrU»/^'-l 8{±. >'N-7 5 

rU'/^'-18-&^L-C. ^l2E5t1*aja51 5alcA 
r'J-/:?-18rtT^L-C. S2BB3t«JffiSPl 5btc 
fc<tlf«3tt'-AX'J ••/:$'- 1 8J±*%BB(=t>{tS®3t 

^. 

[004 91^1ie5K^a!S?15aJ4. P«7t$nrcP 
M3tffi5tiSr^ai-r5. IS2S15t«aiS51 5bt±. Sil^t 

[00501 CPU21li, MjllAa.ay^mt^W'y 
T . m 1 iB3teiii5g? 1 5 a-C3r<)ice?ai^ix-& PdstSist 
$rPfS^e?ajS5fe7"-^'i:LT)im^-?.i:fciL{C> ^2 
ffi3t«aja5 1 5 bT-a»«5aJSilS Sfi3tffi3tSrS{l3t 



(7) !l^P2000-9443 

1 2 

2{cEtrr^. 

[00511 mi.\t. 'J 2 2{±. filStiSX 1~X 
tt5SB5t-r-^'t02-:>T-:J'7!)<. a^asXl-XntO 

^m%\mx'ff)m!,wt^—? t ltis^s. 

[0052] CPU2 U±. ^l|liSff«tt>ft2.^x-/ 
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Summary. 
(57) [Abstract] 

[Technical problem] The configuration measuring method which can measure a detailed 
pattern correctly, and its equipment are offered. 

[Means for Solution] The laser beam outputted from the laser output section 1 1 is condensed 
by focal 14a of the objective lens 14 set up on the substrate 100. The condensed laser beam is 
reflected near focal 14a. The luminous intensity distribution which are the luminous-intensity 
distributions to each direction in the space by this reflection are dependent on the configuration 
of a pattern. The luminous-intensity-distribution detecting element 15 detects these luminous 
intensity distribution. In case CPU21 moves so that focal 14a may cross the pattern formed in 
the substrate 100, it collects the detection luminous-intensity-distribution data constellations 
detected serially. It asks for the theoretical luminous-intensity-distribution data constellation 
most approximated to the collected detection luminous-intensity-distribution data constellation 



JP-A-2000-9443 



Page 3 of 26 



out of two or more theoretical luminous-intensity-distribution data constellations theoretically 
called for from the known configuration. The known configuration based on this theoretical 
luminous-intensity-distribution data constellation is decided as a configuration of the pattern 
formed in the substrate 100. 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] The configuration measuring method which measures the configuration of the pattem 
formed on the substrate characterized by providing the following. Process which condenses 
the predetermined measuring beam outputted from the light source on the aforementioned 
substrate. Process in which the luminous intensity distribution which are the luminous-intensity 
distributions to each direction in space produced when the measuring beam by which 
condensing was carried out [ aforementioned ] reflects on the aforementioned substrate are 
detected. Process to which the measuring beam and the aforementioned substrate by which 
condensing was carried out [ aforementioned ] are relatively moved so that the aforementioned 
measuring beam may cross the aforementioned pattern. Process in which the detection 
luminous-intensity-distribution data constellation which is a set of the aforementioned luminous 
intensity distribution serially detected with the aforementioned movement is memorized, 
Process in which it asks for the criteria luminous-intensity-distribution data constellation which 
is a set of the aforementioned luminous intensity distribution called for from the pattern of a 
known configuration about each of the pattern of two or more known configurations. Process in 
which the configuration of process in which it asks for the criteria luminous-intensity-distribution 
data constellation approximated to the aforementioned detection iuminous-intensity-distribution 
data constellation out of two or more aforementioned criteria luminous-intensity-distribution 
data constellations, and the pattern formed on the aforementioned substrate based oh the • 
known configuration of the pattem con^esponding to the criteria luminous-intensity-distribution 
data constellation approximated to the aforementioned detection luminous-intensity-distribution 
data constellation is decided. 

[Claim 2] The configuration measuring device characterized by providing the following. The 
light source which is the configuration measuring device which measures the configuration of 
the pattem formed on the substrate, and outputs a predetenmined measuring beam. A 
condensing means to condense the measuring beam outputted from the aforementioned light 
source on the aforementioned substrate. A luminous-intensity-distribution detection means 
produced when the measuring beam condensed by the aforementioned condensing means 
reflects on the aforementioned substrate to detect the luminous intensity distribution which are 
the luminous-intensity distributions to each direction in space. The move means to which the 
measuring beam and the aforementioned substrate which were condensed by the 
aforementioned condensing means are relatively moved so that the aforementioned measuring 
beam may cross the aforementioned pattern, A storage means to memorize the detection 
luminous-intensity-distribution data constellation which is a set of the aforementioned luminous 
intensity distribution serially detected with the aforementioned luminous-intensity-distribution 
detection means with movement by the aforementioned move means, A criteria luminous- 
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intensity-distribution acquisition means to ask for the criteria luminous-intensity-distribution 
data constellation which is a set of the aforementioned luminous intensity distribution called for 
from the pattern of a known configuration about each of the pattern of two or more known 
configurations, An approximation data operation means to ask for the criteria luminous- 
intensity-distribution data approximated to the detection luminous-intensity-distribution data 
constellation memorized by the aforementioned storage means out of two or more criteria 
luminous-intensity-distribution data constellations called for with the aforementioned criteria 
luminous-intensity-distribution acquisition means, A definite means to decide the configuration 
of the pattern formed on the aforementioned substrate based on the known configuration of the 
pattern corresponding to the criteria luminous-intensity-distribution data called for by the 
aforementioned approximation data operation means. 

[Claim 3] The configuration measuring device equipped with a polarization means to polarize a 
measuring beam in the middle of the optical path from the aforementioned light source to a 
luminous-intensity-distribution detection means, in a configuration measuring device according 
to claim 2. 

[Claim 4] While detecting P polarization luminous Intensity distribution based on the measuring 
beam by which P polarization of the aforementioned luminous-intensity-distribution deteptlon 
means was done by the aforementioned polarization means in the configuration measuring 
device according to claim 3, it is the configuration measuring device which detects S 
polarization luminous intensity distribution based on the measuring beam carried out S- 
polarization by the aforementioned polarization means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 
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[The technical field to which invention belongs] this invention relates to the configuration 
measuring method which measures the configuration of the pattern formed on substrates, such 
as a semiconductor wafer and a glass substrate for liquid crystal displays, and its equipment, 
and relates to the technology which can measure the configuration of a detailed pattern 
especially. 
[0002] 

[Description of the Prior Art] Conventionally, there are for example, a KONFOKARU 
microscope, a laser beam microscope, a surface roughness meter, an optical level difference 
meter, etc. as a configuration measuring device which measures the configuration of the 
pattern formed on substrates, such as a semiconductor wafer and a glass substrate for liquid 
crystal displays. This conventional example explains the laser beam microscope shown in 
drawing 10 . This laser beam microscope is equipped with the microscope unit 60 by which 
optical system is contained, the operation part 61 which performs data processing according to 
the output from the microscope unit 60, and the mechanical component 62 which drives the 
microscope unit 60 vertically and horizontally according to the result of an operation of 
operation part 61, and is constituted. 

[0003] It is reflected by the one-way mirror 64, and incidence of the laser beam outputted from 
the laser output section 63 is carried out to the 1st objective lens 65. The 1st objective lens 65 
condenses the laser beam which carried out incidence to focal 65a of the 1st objective lens 65. 
The tube lens 66 condenses the laser beam reflected on the substrate 69 through the 1st 
objective lens 65. Slit 67a of the slit board 67 is arranged in the position of focal 66a of the 
tube lens 66, and the laser beam which passed this slit 67a is received by the photo detector 
68. A photo detector 68 carries out the output according to the light income of the laser beam 
which received light. 

[0004] When measuring the configuration of the pattern currently formed on the substrate 69, 
focal 65a of the 1st objective lens 65 is made to scan on a substrate 69. If the pattern front 
face on a substrate 69 and focal 65a shift at this time, the light income of the laser beam which 
a laser beam is no longer condensed in the position of slit 67a of the slit board 67, and is 
received by the photo detector 68 will fall. Then, operation part 61 moves the microscope unit 
60 in the perpendicular direction (the direction of z) by the mechanical component 62, and it is 
controlled so that the light income of the laser beam received by the photo detector 68 
becomes the maximum. By calculating the movement magnitude of the perpendicular direction 
of the microscope unit 60 at this time, the height of the pattern formed on the substrate 69 can 
be found. Moreover, it can ask also for the width of face of a pattern by moving the microscope 
unit 60 horizontally (the direction of X. or the direction of Y). Therefore, the configuration of the 
pattern formed on the substrate 69 can be measured by moving the microscope unit 60 on a 
substrate 69. 
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[0005] 

[Problem(s) to be Solved by the Invention] However, in the case of the conventional example 
which has such composition, there are the following problems. Like the conventional example, 
to the pattern with which the wavelength of the measuring beam in a measuring device is 
formed on a substrate, if it is wavelength short enough, it can ignore about the diffracted wave 
diffracted by the pattern on geometrical optics. Therefore, while adjusting the distance (Z 
direction) of a substrate and the 1st objective lens so that the light income of a laser beam 
reflected on the substrate might become the maximum like the laser beam microscope 
mentioned above, by making a laser beam microscope scan in the level surface, width of face, 
height, etc. of a pattern were found from each of that movement magnitude, and the 
configuration of a pattern was measured. 

[0006] However, the pattern formed on a semiconductor wafer is beginning to turn minutely 
very much, and the detailed pattern is formed in equivalent or the size not more than it to the 
wavelength of a measuring beam mentioned above in recent years. When the detailed pattern 
is measured using measuring devices, such as the conventional laser beam microscope, there 
is a problem of it becoming impossible to measure the configuration of a pattern correctly 
under the influence of a diffracted wave, a cut off frequency, etc. which are produced by the 
pattern on a substrate. 

[0007] Moreover, the detailed pattern mentioned above can also be measured by measuring 
devices, such as a scanned type electron microscope (SEM) and a scanned type tunneling 
microscope (STM). However, it is the important inspection process to which measurement of 
the detailed configuration of a pattern etc. is performed for example, in a semiconductor 
manufacture process many times, and since the used procedure and equipment scale are 
large-scale while equipments, such as SEM, are very expensive, arranging them in a 
manufacturing process has the problem of becoming elevation of a manufacturing cost, and 
the cause of a fall of a throughput. Furthermore, in SEM, there is also a problem that 
nondestructive inspection and measurement cannot be performed. 

[0008] this invention is made in view of such a situation, is comparatively cheap equipment and 
aims at offering the configuration measuring method which can measure a detailed pattern 
correctly, and its equipment. 
[0009] 

[Means for Solving the Problem] this invention takes the following composition, in order to 
attain such a purpose. Namely, the process which condenses the predetermined measuring 
beam which invention according to claim 1 is a configuration measuring method which 
measures the configuration of the pattern formed on the substrate, and was outputted from the 
light source on the aforementioned substrate, Process in which the luminous intensity 
distribution which are the luminous-intensity distributions to each direction in space produced 
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when the measuring beam by which condensing was carried out [ aforementioned ] reflects on 
the aforementioned substrate are detected, The process to which the measuring beam and tlie 
aforementioned substrate by which condensing was carried out [ aforementioned ] are 
relatively moved so that the aforementioned measuring beam may cross the aforementioned 
pattern, Process in which the detection luminous-intensity-distribution data constellation which 
is a set of the aforementioned luminous intensity distribution serially detected with the 
aforementioned movement is memorized, Process in which it asks for the criteria luminous- 
intensity-distribution data constellation which is a set of the aforementioned luminous intensity 
distribution called for from the pattern of a known configuration about each of the pattern of two 
or more known configurations, Process in which it asks for the criteria luminous-intensity- 
distribution data constellation approximated to the aforementioned detection luminous- 
intensity-distribution data constellation out of two or more aforementioned criteria luminous- 
intensity-distribution data constellations. It is characterized by having process in which the 
configuration of the pattern formed on the aforementioned substrate is decided, based on the 
known configuration of the pattern corresponding to the criteria luminous-intensity-distribution 
data constellation approximated to the aforementioned detection luminous-intensity-distribution 
data constellation. 

[0010] The light source which invention according to claim 2 is a configuration measuring 
device which measures the configuration of the pattern formed on the substrate, and outputs a 
predetermined measuring beam, A condensing means to condense the measuring beam 
outputted from the aforementioned light source on the aforementioned substrate, A luminous- 
intensity-distribution detection means produced when the measuring beam condensed by the 
aforementioned condensing means reflects on the aforementioned substrate to detect the 
luminous intensity distribution which are the luminous-intensity distributions to each direction in 
space. The move means to which the measuring beam and the aforementioned substrate 
which were condensed by the aforementioned condensing means are relatively moved so that 
the aforementioned measuring beam may cross the aforementioned pattern, A storage means 
to memorize the detection luminous-intensity-distribution data constellation which is a set of 
the aforementioned luminous intensity distribution serially detected with the aforementioned 
luminous-intensity-distribution detection means with movement by the aforementioned move 
means, A criteria luminous-intensity-distribution acquisition means to ask for the criteria 
luminous-intensity-distribution data constellation which is a set of the aforementioned luminous 
intensity distribution called for from the pattern of a known configuration about each of the 
pattern of two or more known configurations, An approximation data operation means to ask 
for the criteria luminous-intensity-distribution data approximated to the detection luminous- 
intensity-distribution data constellation memorized by the aforementioned storage means out 
of two or more criteria luminous-intensity-distribution data constellations called for with the 



JP-A-2000-9443 



Page 9 of 26 



aforementioned criteria luminous-intensity-distribution acquisition means, It is characterized by 
having a definite means to decide the configuration of the pattern formed on the 
aforementioned substrate, based on the l<nown configuration of the pattern corresponding to 
the criteria luminous-intensity-distribution data called for by the aforementioned approximation 
data operation means. 

[0011] Invention according to claim 3 is equipped with a polarization means to polarize a 
measuring beam in the middle of the optical path from the aforementioned light source to a 
luminous-intensity-distribution detection means, in a configuration measuring device according 
to claim 2. 

[0012] In a configuration measuring device according to claim 3, invention according to claim 4 
detects S polarization luminous intensity distribution based on the measuring beam carried out 
S polarization by the aforementioned polarization means while the aforementioned luminous- 
intensity-distribution detection means detects P polarization luminous intensity distribution 
based on the measuring beam whose P polarization was done by the aforementioned 
polarization means. 
[0013] 

[Function] The operation of invention according to claim 1 is as follows. The measuring beam 
outputted from the light source is condensed on a substrate. The condensed measuring beann 
is reflected on a substrate. The luminous-intensity distribution to each direction in the space by 
this reflection, i.e., luminous intensity distribution, is dependent on the configuration of a 
pattern. The measuring beam and substrate which were condensed are moved relatively and 
the detection luminous-intensity-distribution data constellation which is a set of the luminous 
intensity distribution from a substrate is memorized so that the pattem formed on the substrate 
may be crossed. It asks for the criteria luminous-intensity-distribution data constellation 
approximated to a detection luminous-intensity-distribution data constellation out of two or 
more criteria luminous-intensity-distribution data constellations respectively called for about the 
pattern of two or more known configurations. The configuration of the pattem formed on the 
substrate is decided based on the configuration of the pattern corresponding to this criteria 
luminous-intensity-distribution data. The pattern formed on the substrate is measured as a 
pattern formed in the configuration decided here. 

[0014] According to invention according to claim 2, the measuring beam outputted from the 
light source is condensed by the condensing means on a substrate. A measuring beam is 
reflected on a substrate and the luminous intensity distribution which are the luminous-intensity 
distributions to each direction in the space depending on the configuration of a pattem are 
detected by the luminous-intensity-distribution detection means. By the relative displacement 
of the measuring beam and substrate by the move means, the detection luminous-intensity- 
distribution data constellation which is a set of the luminous intensity distribution serially 
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detected with a luminous-intensity-distribution detection means is memorized for a storage 
means. A criteria luminous-intensity-distribution acquisition means asks for the criteria 
luminous-intensity-distribution data constellation which is a set of the luminous intensity 
distribution called for about the pattern of a known configuration about the pattern of two or 
more known configurations, respectively. An approximation data operation means asks for the 
criteria luminous-intensity-distribution data constellation approximated to a detection luminous- 
intensity-distribution data constellation out of two or more criteria luminous-intensity-distribution 
data constellations called for with the criteria luminous-intensity-distribution acquisition means. 
A definite means decides the configuration of the pattern formed on the substrate based on the 
configuration of the pattern corresponding to this criteria luminous-intensity-distribution data. 
[0015] According to invention according to claim 3, the polarization means which it has in the 
middle of the optical path from the light source to a luminous-intensity-distribution detection 
means polarizes the measuring beam sent from the light source. A luminous-intensity- 
distribution detection means detects^ the luminous intensity distribution based on the measuring 
beam which polarized. 

[0016] According to invention according to claim 4, a luminous-intensity-distribution detection 
means detects S polarization luminous intensity distribution based on the measuring beam of 
which S polarization was done while detecting P. polarization luminous Intensity distribution 
based on the measuring beam whose P polarization was done by the polarization means. 
[0017] 

[Embodiments of the Invention] Hereafter, the example of this invention is explained with 
reference to a drawing. 

The configuration measuring device concerning the 1 st example of the <1st example> this 
invention is shown in drawing 1 . This configuration measuring device equips the detailed 
pattern formed on the substrates 100, such as a semiconductor wafer and a glass-substrate 
metallurgy group substrate, with the optical-system unit 1 which irradiates a predetermined 
measuring beam, and the control-system unit 2 which controls the optical-system unit 1, and is 
constituted. 

[0018] The optical-system unit 1 is equipped with the laser output section 11 which outputs the 
laser beam which is a predetermined measuring beam. This laser output section 1 1 is 
equivalent to the light source in this invention. 1st polarizing plate 12a which countered this 
laser output section 1 1 and was arranged considers the laser beam (a chain-line arrow shows 
among drawing 1 ) outputted from the laser output section 1 1 for example, as P polarization. 
[0019] A one-way mirror 13 turns caudad a part of laser beam of which passed 1st polarizing 
plate 12a and P polarization was done, and reflects. Incidence of the laser beam reflected by 
the one-way mirror 13 is carried out to an objective lens 14. This objective lens 14 is equivalent 
to the condensing means in this invention. The objective lens 14 is arranged so that the focal 
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14a may come on a substrate 100, and it condenses the laser beam which carried out 
incidence to this objective lens 14 to focal 14a on a substrate 100. In addition, the substrate 
100 is laid on the installation base which is not illustrated. 

[0020] The laser beam condensed by focal 14a on a substrate 100 is reflected on the substrate 
100 near [ the ] focal 14a. According to the configuration of a pattern where the laser beam 
reflected on a substrate 100 was formed on the substrate 100 near focal 14a, the luminous 
intensity to upper space varies rather than a substrate 100. That is, according to the 
configuration of a pattern, the luminous intensity distribution which are the luminous-intensity 
distributions to each direction in space change. 

[0021] An objective lens 14 catches the luminous intensity distribution reflected and produced 
on the substrate 100. P polarization of them is again done by 2nd polarizing plate 12b, and 
these luminous intensity distribution are received by the luminous-intensity-distribution 
detecting element 15 while they pass a one-way mirror 13. maintaining the state. The 
luminous-intensity-distribution detecting element 15 is equipped with two or more photo 
detectors formed for example, in the shape of a line, and is constituted. Since each of those 
photo detectors receive a laser beam respectively, the luminous intensity distribution of a laser 
beam are detectable as the whole photo detector. The luminous intensity distributions of the 
laser beam detected by the luminous-intensity-distribution detecting element 15 are collected 
as detection luminous-intensity-distribution data at the control-system unit 2 side. In addition, 
1st polarizing plate 12a and 2nd polarizing plate 12b are equivalent to the polarization means 
in this invention. Moreover, the luminous-intensity-distribution detecting element 15 is 
equivalent to the luminous-intensity-distribution detection means in this invention. 
[0022] CPU21 which the control-system unit 2 controls the control-system unit 2 in 
generalization, or carries out predetermined data processing, The memory 22 which 
memorizes the detection luminous-intensity-distribution data serially collected by CPU21, The 
monitor 24 which displays the configuration of a mouse 23 and the pattern formed on the 
substrate 100 of directing various kinds of setup etc., for example, It has the mechanical 
component 25 which consists of drives, such as a 3 shaft drive type servo motor which drives 
the optical-system unit 1 vertically and horizontally according to directions of CPU21, and is 
constituted. In addition, CPU21 is equivalent to the criteria luminous-intensity-distribution 
acquisition means in this invention, an approximation data operation means, and a definite 
means, and memory 22 is equivalent to the storage means in this invention at a move means 
[ in / this invention / in a mechanical component 25 ]. 

[0023] Hereafter, the processing performed by the control-system unit 2 by the whole 
configuration measuring device is explained, referring to the flow chart of drawing 2 . In 
addition, in this example, at a photolithography process etc.. after forming a detailed 
predetermined pattern in a substrate 100. the case where the cross-section configuration of 
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the detailed pattern is measured is explained. 
[0024] Step S1 (an initial screen is displayed) 

If a configuration measuring device is started, CPU21 will make the optical-system unit 1 an 
initial state while displaying the initial screen 40 as shown in drawing 4 (a) on a monitor 24. 
The calibration instruction 41 which is a predetermined instruction for making CPU21 perform 
processing [ which an operator wishes ], the configuration setting instruction 42, and the 
measurement start instruction 43 are displayed on the initial screen 40; Furthermore, the 
mouse cursor 5 for directing each instructions 41-43 doubles, and is displayed on the initial 
screen 40. A mouse cursor 5 is clicking the button with which a mouse's 23 is equipped and 
which is not illustrated, and directs the predetemiined instruction of the portion which the 
mouse cursor 5 piled up while it is interlocked with the movement of a mouse 23 and moves in 
a screen top. 

[0025] Step S2 (initial setting) 

An operator lays the substrate for calibrations on the installation base which a configuration 
measuring device does not illustrate. Furthermore, an operator moves a mouse cursor 5. 
observing an initial screen 40, and directs the calibration instruction 41. If the calibration 
instruction 41 is directed, CPU21 will output a laser beam from the laser output section 11, and 
will detect the luminous intensity distribution of the laser beam obtained by reflecting by the 
substrate for calibrations. These detected luminous Intensity distributions are collected as 
detection luminous-intensity-distribution data for proofreading, and it proofreads based on this 
detection luminous-intensity-distribution data for proofreading. 

[0026] An operator directs the model setting instruction 42 of an initial screen 40, in order to 
choose the model equivalent to the configuration of the pattern formed in a substrate 100 (refer 
to drawing 4 (a)). ** [ directions of the model setting instruction 42 / display / the model setting 
screen 45 shown in drawing 4 (b) / CPU21 / on a monitor 24 ] 

[0027] A model 1 - n are displayed on the model setting screen 45. It is equivalent to the cross- 
section configuration of the detailed pattern presumed that a model 1 - n were formed in the 
substrate 100 at the photolithography process etc. On the model setting screen 45 of drawing 
4 (b), although only models 1-4 are displayed, by moving a scroll bar 46 up and down by the 
mouse cursor 5, the display in the model setting screen 45 can be made to be able to scroll in 
the vertical direction, and the model of either the model 1 or - n can be displayed on the model r 
setting screen 45. 

[0028] For example, it is shown that the model 1 displayed on the model setting screen 45 is a 
cross-section configuration in which the pattern formed on the substrate 100 has the level 
difference of an angle t and height h. Moreover, it is shown that models 3 are width of face w, 
depth h, and the cross-section configuration of the quirk of an angle t. Furthermore, it is shown 
that models 4 are width of face w, height h, and the cross-section configuration of the convex 
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type of an angle t. In addition, width-of-face w, height, or depth h and an angle t are the 
elements for specifying the configuration of a pattern. At this step S2, the cross-section 
configuration of the pattern fomied on the substrate 100 is directed. 
[0029] When it is presumed that the pattern of the cross-section configuration shown in a 
model 3 is formed in a substrate 100, an operator directs a model 3 by the mouse cursor 5. ** 
[ directions of a model 3 / display / an initial screen 40 / again / CPU21 ] Furthermore, an 
operator directs the measurement start instruction 43 in order to measure the cross-section 
configuration of a pattern. 

[0030] Step S3 (luminous-intensity-distribution data are measured) 
CPU21 directs movement of the optical-system unit 1 to a mechanical component 25 while 
directing a measurement start to the optical-system unit 1, if the measurement start instruction 
43 is directed. The optical-system unit 1 makes a laser beam condense on a substrate 100, 
and detects the luminous intensity distribution reflected and produced in the substrate 100 by 
the luminous-intensity-distribution detecting element 15. At this time, the optical-system unit 1 
moves a predetennined distance at the rate of predetermined by the mechanical component 
25. CPU21 is memorized in memory 22 for every predetermined interval by using as detection 
luminous-intensity-distribution data the luminous Intensity distribution detected by the 
luminous-intensity-distribution detecting element 15. 

[0031] For example, when the pattern of the cross-section configuration of a quirk as shown in 
drawing 5 is formed on the substrate 100, focal 14a by which a laser beam is condensed 
moves with movement of the optical-system unit 1 between a measuring point XI to the 
measuring points Xn which are a predetermined distance. In addition, a measuring point X1 is 
set as the position of Distance I from the center of the pattern of the cross-section configuration 
of a quirk. In addition, this measuring point XI can also be based on the alignment mark 
formed in the substrate 1 00, and the end face of a substrate 100. 

[0032] CPUs21 are collected at the predetermined intervals by using as detection luminous- 
intensity-distribution data the luminous intensity distribution reflected and produced near focal 
14a, while focal 14a is moving from the measuring point XI between measuring points Xn. 
Consequently, measuring points X1 and X2, Xn-1, and the thing detection luminous- 
intensity-distribution data (hereafter, when two or more whole detection luminous-intensity- 
distribution data are shown, it is only called "the detection luminous-intensity-distribution data 
constellation Rr") in Xn are collectable. Here, the luminous intensity distribution produced near 
focal 14a contain the luminous intensity distribution produced in focal 14a, and the luminous 
intensity distribution produced near the focal 14a. 

[0033] Each detection luminous-intensity-distribution data respectively detected by each 
measuring points XI -Xn is shown in drawing 6 . Each detection luminous-intensity-distribution 
data shown in drawing 6 is shown by the luminous intensity distribution curve. This luminous 
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intensity distribution curve Is a curve which showed the luminous-intensity distribution to each 
direction In space as a function of a direction focusing on focal 14a of the laser beam reflected 
by focal 14a, and is expressed with the polar coordinate which makes focal 14a a zero. 
Hereafter, the detection luminous-intensity-.distribution data collected by memory 22 are 
explained as a luminous intensity distribution curve expressed with the polar coordinate. In 
addition, a luminous intensity distribution curve can also express the luminous-intensity 
distribution caught by the whole others and luminous-intensity-distribution detecting element 
15 although expressed with the polar coordinate mentioned above with the system of 
coordinates which make a horizontal axis correspond to the luminous intensity detected by 
each of that photo detector in a vertical axis in the position of each photo detector. 
[0034] For example, the luminous intensity distributiori curve 60 based on the detection 
luminous-intensity-distribution data In a measuring point XI shown in drawing 6 is canrying out 
the semicircle mostly. This shows that it is the mere flat surface which does not have a 
concavo-convex pattern on the substrate 100 with focal 14a. Moreover, a measuring point X3 
is a position where focal 14a approaches a pattern. According to the configuration of the 
pattern formed on the substrate 100, and the position of focal 14a. the luminous intensity 
distribution curve 61 is deforming the luminous intensity distribution curve 61 (refer to drawing 
6 ) reflected and produced near [ in this measuring point X3 ] focal 14a. Moreover, in the 
luminous intensity distribution curve in measuring-point X3-Xn-1 , according to the configuration 
of a pattern, and a position with focal 14a, the form of the luminous intensity distribution cun/e 
is changing similarly. Furthermore, in the measuring point Xn, since focal 14a is moving onto a 
mere flat surface, the luminous intensity distribution curve 62 Is carrying out the semicircle 
mostly like the measuring point XI . 
[0035] Step S4 (a pattern configuration is decided) 

It explains referring to Steps T1-T3 which show the processing performed by step S4 to 
drawing 3 . 

[0036] Step T1 (a theoretical luminous-intensity-distribution data constellation is generated) 
CPU21 gives each of the element (width efface w, depth h, an angle t) for specifying the 
model 3 directed at Step S2 a predetermined value. For example. = (0.01 to 0.50, 0.01 to 0.50, 
90-180) (width of face w, depth h, an angle t) is given, respectively. The model 3 of two or 
more kinds of quirks is decided by this. That is, the model 3 of two or more kinds of quirks with 
which width of face w and depth h differ from an angle t, respectively is decided by changing 
the width efface w of a model 3 to 0.01-0.50 micrometers in 0.01 -micrometer pitch, changing 
depth h to 0.01-0.50 micrometers in 0.01 -micrometer pitch, and changing an angle t to 90-180 
degrees in 1 -degree pitch. Step T1 is equivalent to the function of the criteria luminous- 
intensity-distribution acquisition means in this Invention. 

[0037] Specifically, CPU21 first determines the model 3 of the cross-section configuration 
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specified by = (width efface w. height h, an angle t) (01 0. 01 0. 90). When CPU21 assumes 
that the pattern of this model 3 is formed on a substrate 100, it is virtually moved by the virtual 
measuring points Yl-Yn corresponding to the measuring points X1-Xn which mentioned above 
the same focal 14a of a laser beam as Step S3. It asks for the luminous intensity distribution 
respectively detected by each virtual measuring points Y1-Yn theoretically as theoretical 
luminous-intensity-distribution data with movement of this focal 14a. When the whole 
theoretical luminous-intensity-distribution data respectively detected by each virtual measuring 
points Yl-Yn is shown hereafter, it is only called a "theoretical luminous-intensity-distribution 
data constellation", and two or more whole theoretical luminous-intensity-distribution data 
called for with this model 3 are called theoretical luminous-intensity-distribution data 
constellation Rsl. In addition, theoretical luminous-intensity-distribution data and a theoretical 
luminous-intensity-distribution data constellation are equivalent to the criteria luminous- 
intensity-distribution data and the criteria luminous-intensity-distribution data constellation in 
this invention, respectively. 

[0038] Since the cross-section configuration of the pattern formed on the condensed laser 
beam and a substrate 100, the physical relationship of focal 14a and a pattern, etc. were 
decided, it can ask for each theoretical luminous-intensity-distribution data detected by the 
virtual measuring points Yl-Yn theoretically with the equation of a maxwell. 
[0039] Next, CPU21 determines the model 3 of the cross-section configuration specified by = 
(width of face w, height h, an angle t) (01 0. 02 0. 90), and asks for the theoretical luminous- 
intensity-distribution data constellation Rs2. the same - carrying out ~ = (width of face w, 
height h, an angle t) (01 0. 03 0. 90) and (- the model 3 of 0.04, 0.01, 90). .... the cross-section 
configuration respectively specified by (0.50, 0.50,180) is decided, respectively, and it asks for 
the theoretical luminous-intensity-distribution data constellations Rs3-Rsn according to each 
model 3, respectively The theoretical luminous-intensity-distribution data constellations Rsl- 
Rsn called for at Step T1 are shown in drawing 7 . 

[0040] Step T2 (a theoretical luminous-intensity-distribution data constellation is specified) 
Each theoretical luminous-intensity-distribution data constellations Rsl-Rsn called for at Step 
T1, and detection luminous-intensity-distribution data constellation Rr called for at Step S3 The 
amount of errors is computed, respectively and it is the detection luminous-intensity- 
distribution data constellation Rr. It asks for the theoretical luminous-intensity-distribution data 
constellation approximated most. Step T2 is equivalent to the function of the approximation 
data operation means in this invention. 

[0041] Specifically, the error of the detection luminous-intensity-distribution data in a 
measuring point XI and the theoretical luminous-intensity-distribution data in the virtual 
measurement Y1 is computed first. Similarly, each error is computed about the detection 
luminous-intensity-distribution data in measuring points X2-Xn, and the theoretical luminous- 
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intensity-distribution data in the virtual measuring points Y2-Yn. Tlie amount of errors is 
computed by asking for total of each error computed here. This amount of errors is computed 
also about each theoretical luminous-intensity-distribution data constellations Rs1-Rsn. 
[0042] CPU21 computes the amount of errors of each theoretical luminous-intensity- 
distribution data constellations Rs1-Rsn, and the theoretical luminous-intensity-distribution 
data constellation Rsi from which the amount of errors becomes the minimum value is 
specified (refer to drawing 7 ). In addition, detection luminous-intensity-distribution data 
constellation Rr When the measuring point X1 has shifted to the virtual measuring point Y1 of 
a theoretical luminous-intensity-distribution data constellation, the amount of errors may be 
unable to be calculated correctly. In this case, detection luminous-intensity-distribution data 
constellation RrThe measuring points X1-Xn of each detection luminous-intensity-distribution 
data are shifted suitably, and it is this shifted detection luminous-intensity-distribution data 
constellation Rr. The amount of errors is calculated among the theoretical luminous-intensity- 
distribution data Rs1-Rsn, and it asks for the theoretical luminous-intensity-distribution data 
constellation Rsi from which the amount of errors serves as the minimum. 
[0043] Step T3 (the element of a cross-section configuration is decided) 
CPU21 grasps element (width-of-face w, height h, angle t) = (wi, hi, ti) of the model 3 of the 
cross-section configuration based on the theoretical luminous-intensity-distribution data 
constellation Rsi. Furthermore, CPU21 is the theoretical luminous-intensity-distribution data 
constellation Rsi and the detection luminous-intensity-distribution data constellation Rr. It 
responds to the amount of errors, ((t) Width efface w, height h, an angle) the element (width of 
face w ~) of the model 3 of the cross-section configuration based on theoretical luminous- 
intensity-distribution data constellation Rsi+1 for = (wi, hi, ti) It interpolates with each value of 
height h, angle t= (wi+1, hl+1, ti+1), or element (width-of-face w, height h, angle t) = (wi-1, hi-1, 
ti-1) of the model 3 of the cross-section configuration based on theoretical luminous-intensity- 
distribution data constellation Rsl-1. Finally this interpolated element (width-of-face w, height h, 
angle t) = (wl, hi, tl) is decided as an element of a model 3. Step T3 is equivalent to the 
function of the definite means in this invention. 
[0044] Step S5 (a definite configuration is displayed) 

CPU21 displays the measurement result screen 80 shown in drawing 8 on a monitor 24. The 
cross-section configuration specified by element (width-of-face w, height h, angle t) = (wl, hi, tl) 
of a model 3 and the values wl, hi, and tl of each element are displayed on this measurement 
result initial screen 80, respectively. An operator is observing the measurement result screen 
80, and grasps the cross-section configuration of the detailed pattern formed in the substrate 
100. 

[0045] Step S6 (end ?) 

Furthermore, in measuring the cross-section configuration of other patterns, it carries out by 
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repeating Steps S2-S6 mentioned above. It ends processing, in not measuring otiier patterns. 
[0046] According to the equipment mentioned above, the cross-section configuration of the 
detailed pattern formed in the substrate 100 is measured by detecting the luminous-intensity 
distribution to each direction in the space of the laser beam (measuring beam) reflected on the 
substrate 100. That is, the detailed pattern which measuring methods, such as a laser beam 
microscope which is the conventional configuration measuring device, are conventionally 
easier composition than equipment by using a completely different measuring method, and 
was not able to be conventionally measured with equipment can be measured, moreover, out 
of two or more theoretical luminous-intensity-distribution data constellations for which it asked 
theoretically from the pattern of two or more known configurations It asks for the theoretical 
luminous-intensity-distribution data constellation most approximated to the detection luminous- 
intensity-distribution data constellation obtained by measurement. Furthemiore, since it has 
interpolated with the element which specifies the configuration of a pattern based on the 
called-for theoretical luminous-intensity-distribution data near the theoretical luminous- 
intensity-distribution data for the element which specifies the configuration of a pattern based 
on this theoretical luminous-intensity-distribution data constellation Accuracy can be asked 
more for the configuration of the pattern fonned in the substrate 1 00. 
[0047] The 2nd example is explained using the <2nd example>. next drawing 9 . Drawing 9 is 
the block diagram showing the configuration measuring device concerning the 2nd example. 
About the portion which is common in the 1st example mentioned above, the same sign is 
attached and the explanation is omitted. In addition, as shown in drawing 9 , the configuration 
measuring device of the 2nd example is equipped with the polarization beam splitter 18 which 
polarizes a measuring beam to P polarization and S polarization instead of 2nd polarizing plate 
12b of the configuration measuring device of the 1st example. 

[0048] S polarization of a polarization beam splitter 18 is done while doing P polarization of the 
luminous intensity distribution of the laser beam which has passed the one-way mirror 13. For 
example, P polarization of the laser beam which penetrates a polarization beam splitter 18 and 
carries out incidence to 1st luminous-intensity-distribution detecting-element 15a is done. S 
polarization of the laser beam which reflects within a polarization beam splitter 18 and carries 
out incidence to 2nd luminous-intensity-distribution detecting-element 15b on the other hand is 
done. 1st polarizing plate 12a and the polarization beam slitter 18 are equivalent to the 
polarization means in this invention, it luminous-intensity-distributipn [1st] detecting-element 
15a Reaches, and 2nd luminous-intensity-distribution detecting-element 15b is equivalent to 
the luminous-intensity-distribution detection means in this invention. 
[0049] 1st luminous-intensity-distribution detecting-element 15a detects P polarization 
luminous intensity distribution of which P polarization was done. 2nd luminous-intensity- 
distribution detecting-element 15b detects S polarization luminous intensity distribution of 
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which S polarization was done. 

[0050] CPU21 collects S polarization luminous intensity distributions serially detected by 2nd 
luminous-intensity-distribution detecting-element 15b as S polarization detection luminous- 
intensity-distribution data while collecting P polarization luminous intensity distributions serially 
detected by 1st luminous-intensity-distribution detecting-element 15a as P polarization 
detection luminous-intensity-distribution data with movement of focal 14a. Collected P 
polarization detection luminous-intensity-distribution data constellation and S polarization 
detection luminous-intensity-distribution data constellation are memorized in memory 22. 
[0051] For example, 2 data of P polarization detection luminous-intensity-distribution data in 
each measuring point of measuring points XI -Xn and S polarization detection luminous- 
intensity-distribution data memorize memory 22 as detection luminous-intensity-distribution 
data in each measuring point of measuring points X1-Xn. 

[0052] CPU21 asks for the theoretical luminous-intensity-distribution data with which two data 
of the theoretical P polarization detection luminous-intensity-distribution data which asked for 
the luminous intensity distribution of the laser beam of which P polarization was done 
theoretically, and the theoretical S polarization detection luminous-intensity-distribution data 
which asked for the luminous intensity distribution of the laser beam of which S polarization 
was done theoretically are contained, when asking for theoretical luminous-intensity- 
distribution data at Step T1 in the 1st example. Hereafter, the configuration of the pattern 
formed in the substrate 100 is searched for as the detection luminous-intensity-distribution 
data and theoretical luminous-intensity-distribution data of the 1st example. 
[0053] In the configuration measuring device concerning the 2nd example mentioned above, 
since P polarization detection luminous-intensity-distribution data based on the luminous 
intensity distribution of which P polarization was done, and S polarization detection luminous- 
intensity-distribution data based on the luminous intensity distribution of which S polarization 
was done are used as detection luminous-intensity-distribution data, in case the amount of 
errors of the detection luminous-intensity-distribution data constellation based on these all data 
and a theoretical luminous-intensity-distribution data constellation is calculated, the elements 
of the error to compute can increase in number and the more suitable amount of errors can be 
calculated. 

[0054] In addition, the configuration of the luminous intensity distribution curve changes with 
the quality of the material of the substrate 100 whose detection luminous-intensity-distribution 
data and theoretical luminous-intensity-distribution data ( drawing 6 , seven references) which 
were detected in each example mentioned above are the measuring object, the state of a 
measuring beam, the atmosphere of the circumference of a substrate, etc. Therefore, this 
example is a mere example and this invention is not limited to this. 
[0055] This invention can carry out deformation implementation as follows. 
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(1) In the 1st example mentioned above, P polarization, this invention is not restricted to this, 
and although the case where it carried out was explained, when [ perpendicular to P 
polarization ] doing S polarization of, it can apply a measuring beam for a measuring beam. 
[0056] (2) Although each example mentioned above explained the cross-section configuration 
of the pattern formed in the substrate 100, the 3-dimensional configuration of a pattern can 
also be measured by moving focal 14a by which a measuring beam is condensed all over a 
substrate 100. 

[0057] (3) Although the substrate 100 was considered as a single material, you may make it 
choose what consists of two or more kinds of materials in initial setting (Step S2) with a model 
1 - n in each example mentioned above, for example. 

[0058] (4) Although the laser beam was used as a measuring beam In each example 
mentioned above, a mercury-vapor lamp, a halogen lamp, a xenon lamp, etc. are sufficient as 
the light source which outputs a measuring beam. However, it is desirable to consider as the 
homogeneous light using a light filter etc. 

[0059] (5) In each example mentioned above, although 1st polarizing plate 12a, and 2nd 
polarizing plate 12b or a polarization beam splitter 18 was used as a polarization means, a 
single polarizing plate can also be prepared between an objective lens 14 and a one-way 
mirror 13, for example. 

[0060] (6) Although the luminous-intensity-distribution detecting element 15 was constituted 
from the line type photo detector by each example mentioned above, field sensors which 
consist of matrix type photo detectors, such as CCD, may be used, for example. 
[0061] (7) Although it constituted from each example mentioned above so that the optical- 
system unit 1 might be moved in order to move focal 14a, you may constitute, for example so 
that a substrate 100 may be moved. 

[0062] (8) Although 1st polarizing plate 12a was arranged in each example mentioned above in 
the position which meets the laser output section 11, when the laser beam (measuring beam) 
outputted from the laser output section 1 1 has already polarized for example. 1st polarizing 
plate 12a can also be removed. 

[0063] (9) Although theoretical luminous-intensity-distribution data and the theoretical 
luminous-intensity-distribution data constellation were acquired according to the theoretical 
operation by CPU21 in Step T1 ( drawing 3 ) in each example mentioned above as criteria 
luminous-intensity-distribution data and a criteria luminous-intensity-distribution data 
constellation You may acquire measurement data as criteria luminous-intensity-distribution 
data and a criteria luminous-intensity-distribution data constellation by preparing two or more 
patterns with which the configuration is actually checked, and carrying out the process of Step 
S3 ( drawing 2 ) to each pattern. 
[0064] 
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[Effect of the Invention] Since the configuration of the pattern formed on the substrate is 
measured based on the luminous intensity distribution which are the luminous-intensity 
distributions to each direction in the space for which the measuring beam condensed on the 
substrate reflects and it depends on the configuration of a pattern according to invention 
according to claim 1 so that clearly from the above explanation, the configuration of a pattern 
can measure the configuration of the pattern correctly, when not large enough compared with 
the wavelength of a measuring beam. 

[0065] Since according to invention according to claim 2 composition of equipment can be 
simplified compared with the former while being able to carry out method invention according 
to claim 1 suitably, equipment can be manufactured cheaply. 

[0066] Since the luminous intensity distribution based on the measuring beam which polarized 
by the polarization means are detected with the luminous-intensity-distribution detection 
means according to invention according to claim 3, the configuration of the pattern formed on 
the substrate can be measured more to accuracy. 

[0067] Since both P polarization luminous intensity distribution based on the measuring beam 
of which P polarization was done, and S polarization luminous intensity distribution based on 
the measuring beam of which S polarization was done are detected according to invention 
according to claim 4, the configuration of the pattern fonned on the substrate can be measured 
more to accuracy. 

[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 11 It is the block diagram showing the configuration measuring device concerning the 
1st example. 

[Drawing 2] It is the flow chart which shows the flow of the processing performed by the 
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configuration measuring device. 

[Drawing 3] It is the flow chart which shows the flow of the processing performed by step S4. 
[Drawing 4] It is drawing showing the initial screen and model setting screen which are 
displayed by the configuration measuring device. 

[Drawing 5] It is drawing showing signs that a pattern is measured by the configuration 
measuring device. 

[Drawing 6] It is drawing showing the detection luminousnntensity-distribution data 
constellation detected by the configuration measuring device. 
[Drawing 7] It is drawing showing the theoretical luminous-intensity-distribution data 
constellation theoretically called for by the configuration measuring device. 
[Drawing 8] It is drawing showing a measurement result screen. 

[Drawing 9] It is the block diagram showing the configuration measuring device concerning the 
2nd exanriple. 

[Drawing 10] It is the block diagram showing the conventional configuration measuring device. 
[Description of Notations] 

1 ~ Optical-System Unit 

2 Control-System Unit 

1 1 - Laser Output Section 
12a - The 1st polarizing plate 
12b - The 2nd polarizing plate 

13 - One-way Mirror 

14 - Objective Lens 

15 - Luminous-Intensity-Distribution Detecting Element 

15a - The 1st luminous-intensity-distribution detecting element 
15b - The 2nd luminous-intensity-distribution detecting element 

21 - CPU 

22 - Memory 

23 - Mouse 

24 - Monitor 

25 ~ Mechanical Component 
100 - Substrate 



[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 
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[Drawing 1] 




[Drawing 21 
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